Isosorbide dinitrate for the relief of severe heart failure after myocardial infarction.
Severe congestive heart failure secondary to myocardial infarction remains a difficult management problem. Although intravenous vasodilators and mechanical assist devices have been reported to improve the depressed hemodynamic function, these interventions are limited to the intensive care unit and cannot be used for long-term management. This study evaluates the hemodynamic and symptomatic response to sublingual administration to isosorbide dinitrate (5 to 10 mg) in seven consecutive patients with severe congestive heart failure after anterior wall myocardial infarction. Serial measurements of mean right atrial and pulmonary arterial end-diastolic pressure, mean blood pressure, heart rate and cardiac output were obtained during the control period and during the 4 hours after administration of isosorbide dinitrate. The peak response occurred approximately 30 minutes after drug administration with an 83 percent reduction in mean right atrial pressure (from 6 to 1 mm Hg, P less than 0.02), a 36 percent reduction in pulmonary arterial end-diastolic pressure (from 25 to 16 mm Hg, P less than 0.0001) and a 6 percent reduction in mean blood pressure (from 94 to 88 mm Hg (P less than 0.05). There were small but statistically not significant increases in cardiac index (from 2.3 to 2.6 liters/min per m2 and stroke work index (from 26 to 32 gm/beat per m2). The total systemic vascular resistance was reduced by 5 percent from 1,605 to 1,518 dynes sec cm-5 (P less than 0.10). The baseline heart rate of 105 beats/min was not significantly changed. The reduction in pulmonary arterial end-diastolic pressure became statistically significant (P less than 0.05) between 15 and 30 minutes after administration of isosorbide dinitrate and remained significant for 3 to 4 hours. This reduction of pulmonary arterial end-diastolic pressure to less than 22 mm Hg was associated with relief of the patients' pulmonary symptoms. The response to nitroglycerin (0.4 mg) was similar in magnitude but of much shorter duration (approximately 15 minutes for nitroglycerin versus 4 hours for isosorbide dinitrate in patients with and without congestive heart failure. The slope (calculated by dividing the change in cardiac index or stroke work index by the change in pulmonary arterial end-diastolic pressure) was significantly (P less than 0.05) depressed in the patients with congestive heart failure. These data demonstrate that the symptomatic pulmonary venous hypertension can be effectively relieved by isosorbide dinitrate without further compromising left ventricular function.